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kept up by revolving wooden agitators driven by steam power, or by hand paddles. The precipitated chloride of silver was allowed to settle, washed by decantation, and finally in wooden filters lined with linen or some similar material. It was then reduced in lead-lined tanks by means of granulated zinc and water acidulated with sulphuric acid. The reactions involved are" as follows :—
(1)  2AgCl    +    Zn          =    ZnCla    +    2Ag.
(2)  Zn         -f    H2S04    =    ZnS04   +   EL.
-    (3) H2         +    2Ag01     =   2Ag      +   2HC1. (4) 2HC1     +    Zn          =    ZnCl2    +   H2.
These reactions explain the fact that, while zinc slowly reduces silver chloride in the presence of water only, the action is quickened by the addition of free acid, by which the zinc is attacked and hydrogen evolved. Nascent hydrogen is a powerful reducing agent, and decomposes silver chloride much more rapidly than zinc does, hydrochloric acid being formed and rendered available for the production of more hydrogen. The result of this is that the action, which is at first slow, becomes more and more rapid as hydrochloric acid accumulates in the solution. The sulphuric acid is only needed to start the reaction. At the San Francisco Mint 1 Ib. of acid of 60° B. was added for every 2 Ibs. of silver to be reduced. The white chloride of silver gradually turns black-grey as the silver is reduced. Hydrogen is evolved, especially towards the end of the operation.
The dark grey pulverulent silver, after being washed, pressed, dried, and melted into bars, was usually about 998 fine.
5. Parting in Sulphuric Acid.—This process superseded the nitric acid method, which is much more expensive, owing to the higher cost of the acid used and of the plant required. The earliest reference to the use of sulphuric acid in parting gold from silver was made by Scheffer in 1753, but the process was not used on the large scale until the year 1802, when it was introduced into France by C. D'Arcet, and worked in a refinery built in Paris for the purpose. It was established in London at the Royal Mint Refinery in 1829 by Mathison, and is still used there, the refinery having been let on lease by the Government since 1852. It has also been used in the United States for many years, but has now been superseded in the mint refineries by the electrolytic process.
The method used varies considerably in different refineries, but essentially consists of the following operations :—
1.  Mixing and granulating the alloys.
2.  Dissolving the silver from the granulations by means of sulphuric acid.
3.  Washing and melting the gold residue.
<!.. Precipitating the silver from its solution by means of copper. 5. Recovering the copper sulphate by crystallisation or precipitating the copper by electrolysis.
The account given below is a general view of the operations in various refineries, the modifications adopted nob being descubed in most cases.
Mixing and Granulating.—The alloys must be carefully prepared so as to be of suitable composition, as otherwise difficulties are encountered. The most suitable proportion of gold in the alloy is said by Dr. Percy 1 to be from 18 to 25 per cent., including whatever copper there may be present;
1 Percy, Metallurgy of Silver and Gold, p. 471.

